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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a surface acoustic wave filter with an excellent 
characteristic that can attain balanced operation under various impedance values. 

SOLUTION: In a 3-electrode type interdigital electrode 15 where a 1st interdigital 
electrode 11 is placed on a piezoelectric substrate 10 and 2nd and 3rd interdigital 
electrodes 12, 13 are placed at both sides in a surface wave propagation direction, 

and a reflector electrode 14 is placed at both sides of the electrode 15, the 1st 
interdigital electrode 11 is split around its middle, electrode fingers 11a, lib 
are connected to balance input terminals 16a, 16b of a package, one electrode 
finger of the 2nd and 3rd interdigital electrodes 12, 13 is connected to an earth 
terminal 18 of the package, the other is connected to an unbalanced output terminal 
17, and splitting the 1st interdigital electrode 11 around its mid-position can 
increase the impedance of the balanced input terminals 16a, 16b by a multiple of 4 

in comparison with that before the splitting. 
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[0038] ttWMM 3 <05$ttHffij£7 4 4/ 7 (2m 
1 cO®JBtffi4 3 <r;l^fc 

fe#t4 i> CO T* 4 . 

[00 3 9] £>t, ^COWttlMX^^CiSVVt, 
TffiAflSS^ 8 a , 4 8b£¥ffitt;«i L i:LT, * 
¥»ai**ffP4 8 c LTttfflUt* 

£fcH«fcJ^Wtt£*Fl-4fc<0fc«:4. 

[0040] (Hffic^@4 ) 08(2*?|0J|coSlfflS<9JB 
®4tfc(tl>5Ht^ffl&7'f;U^co±ffliat'*0. 9 0 

«2E®*«, 9 1 \±w > i commmm, 9 2{m2<x>mm 

«fi (WiffllTlIW) . 9 2a(2tt«g, 9 3 
tt» 3 *>#»*« (H+jMimU*#) , 9 3 a(2 30 

®®g, 9 4{iRltS§«®, 9 (0 

, 9 6a, 9 6blimJlS 
9 7ti3PP»lU**B?. 98a, 98b, 9 8c<2 

r-x m- , 99 tt^wns-c* & o 

[004 1 ] ffit#® 9 0±T* 1 <0fSpi?iffi9 1 <0* 
EiSf5M*-®coMiltcm 2 , m 3 CDffiBWM 92,93 
£ESU 4 fcflttfcE* 

ffiSffimSS9 5tt5V^t, m2, m3COfi5»m®9 2, 

9 3(2*2ieft4^ttj£T':»fIU m2c0®^€®9 2 
cO®®f£9 2afc, m3cO]0Jg®@9 3cO®®g9 3a 
(2, ClcO?H±affi®7^/^SriR^f'&^-y^-x (0 
SHtT) cOTOA*ffi^9 6 b , 9 6 a izZil^tltSM 
1/0*4. &fcIP2, 8S3tf>ffi0B«ffi9 2. 9 3tf>flfcfiT 
c0'l®g{2ME' t -x X- iAO 7-xffi? 9 8 b , 9 8c 
iz&t&l 0'4. ztz%>i<r)WWM9 ico-^rcoiffi 
^2rB?!eA--/7--y<OW05£B2l«^9 7K. ftfcfrfcT 
-XJB^SafcifiRLO^. 

[004 2] CcoWttMfcX'f^CfctvC. ¥8rA 
Mf96a, 9 6bc0-f ytr-^yx(im2, m3c0 
IS^®9 2, 9 3S:^8l|-t5fli]tJt®'t§fc^4jgfc 50 
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8 

*6. O* 9, m2, m3c0»®®ffi9 2,' 9 3coM>l 
m££lZ’ZbtzJ;>)¥&AJji%?9 6a, 9 6bco 
4vtf-^vx«HWW<oi~4tt (U2»<) coffit 
<7)*£ZlZ‘&%i-&ZktfX'Z&, Zcr>M2, m3c0® 
»m ®9 2 , 9 3 &#rni-MHmeM ( d ) ( 2 , m 
2, m3cO®il®IS9 2. 9 3-C®fiSixS*ffii«feJ: 
l/SWSs®® 9 4 COX A;b Jf-co ffl ti&iM&JXM 
2rffi*]fPAI.*i0C, d = A (A/2=«*®W*+* 

[0043] ZCT)W&im%.7 J )U7im2 , m3c0fep 
JfM® 9 2,93 £#*W-41i5<95Wl£ffl»7 4 /b? t 

[004 4] tfz. CcOWttSIffl&X^I^KfcVVC. 
TOA«f9 6a, 9 6b$r¥ijtH*ffl^t tT, ^ 

™W]«?9 7£^mUl« J f fc LTttffl W:»£ 
t m hz Att Wm 

[ 0045 ] ( mtcomm 5)09 {2*f&wconsico^ 

® 5 -r ;b^co±®0t'J) 9,10 

o«2ff«*«, 1 0 1 imunmmnm, 1 0 2^2 

20 C0©^«® (l«m/;M) , 1 0 2al«i 

fg. 1 0 3i±m3commm (0+^iit'0A^gii 
ft) , 103.a(2«@ti, 1 04(2RW§s«ffi, 105 
(23BffiSfii«ffi (04>^iaTHA^'gB^) ,10 6 
a, 1 0 6 bl2mA.2J*87A 1 0 7 
cf, 108a, 108b, 108c(2T-X^, 10 

9tt4HWWS-C*6. 

[ 0046 ] ffma^ioo±T', mi<o«»«ffiio 
ico^®'igf5«iS]cos»;m2, m3<oisje«ffiio 
2,io3 ^ieau, i o 4 

*flttfc=*ttSWMl 0 5tcfcV'-C, m 2 , m3 CO 
0 2,1 0 3S-ffiScO{aiT'^-9]L, m2c0 
1 0 20ttfl’f 1 0 2 

a t , m 3 co^^m® 1 0 3 c02t|S]f S«®fl<Ofrffl9c0 
«10 3a^, i^tt*ffi«7^;^SrlR*W-4 
n-vX-'J (H3W) coWATlffi^l 0 6b, 10 
6a{c^Ltv%i>. *tzm<r>wmiZ7-*mi 
0 8b, 1 0 8ctC^LT^S. 

[ 0047 ] $ (yizm i (ommmm 1 o 1 co-^-coi® 

fg^T-Xffi^l 0 8at, ffi^rcomMIS-^TOaSTl 
40 iftf-1 0 7ttg^LT^S. 

[ 0 0 4 8 ] 9 *mk^B 5 k mmx>BB4 COW 

tt«ffiiS7^1'3'i;(2m2, m3c0ts^m®l 0 2, 1 

o 3co#si|{affiA'm3>teAW2® 

[ 0 0 4 9 ] 0 9 £jjrf Wtt^ffijS7 -f ;U^<0 J: 7 fc, 

m 2 , m3co®»m®i 0 2 , 1 0 3z&m<r>fm.x'ft 

mhZbtzXvX. W&JJ*FF-I0 6a, 106b 

co^>-t-^yx^m 2 , m3<7)®&mmi 02 , 10 

3 SrffScOfiiST^il-f -f tV^^zii 

ftl.^8iA*^co^ yt'-/yxcoi~4fg ( l<2^ 
< ) coleBT'fiScoffiCt&g-ra H fc T# ^ . 




(6) 



9 

[0 0 50] 1*:S2. 0 2, 103 

S2. mmm 

mi 0 2. 1 0 3 Tn&ShiM&tfKStintff 1 

0 4 & 

fc*>C. A (A/2=t0<fi}M+mffi«MWH) J31 
Tfcti-Ifcj&^U'. 

[00 5 1 3 S3<0tw 

JPIS 1 0 2. 1 03 Sr4HW* if|0)»ttRffltt7 4 ^ 

* t mic&mm&Gtz *>*>■?* i. 

[00 52] ttz. I(0&&$mfc7 4 JUflZ&^X . 
7f£A7]3S7 1 0 6 a . 106b£78iiii;>l3S7tL 
T . 7TOiti:*JiiS7 1 0 7 £77«A;>]387i: LTfSffl 

[0053] ) 0 1 0 

&M6 fci5[tS3¥tt*ffljS7 -f ;b:?<7>±®0T'£>& . 
[00 54] 11 OteEISlS. lllliSl mm 
S (BQjSMV BAJ fttto) . 111a. 1 1 1 btttt 
®g. 1 1 2JlS20t®^mS (HtjWme# 
to) . i i 2 aa*. 1 1 3 nm 37 )®m.m (0 
.113 a urns. 11411 s: 
1 1 5I4HWEH8WS (H+jSH'Cil/U; 
Mto) . 116a. 1 1 6b(17ffiA*|387. 1 1 7 
a. 1 1 7b{17®tt})3S7. 118a, 118bfl7 
-7387. 1 1 9tt4MW*S?fc*. 

[ 0055 ] Em*^i lojteawc. si^aim 
si i icr>mmmnmmwiz% 2 . ^3 mm 
mi 12 , 1 1 3£ssu **ife«pHijcRWfMra 

1 14$r[iB^?tHma®SSl 1 5 CfcoT. S2W 
ssssi 1 2mft?mmm<x>-iimwi 1 1 2 

at. S3<7)*SpJg®Sl 1 30«mt*WHlW)-*0 
WSft 113a £ ZcrM&?<ffii%7 -f 
7 7 - V ( ) 7>7g5A7}387 116b, 116 
a turn 2. S3<««Sl 1 
2,11 3Ofl!d>c0l:®gfl7-73S7 118a, 11 
8be*ft<eM8«i/o>*. 3feesi«ss**i 
1 1 *+*tfifiraSU *tl*rt-iiW«&l 11a, 

1 1 1 b £^’7 7-^<D7®tB7j387 1 17 a, 117 

be*n-m««LToi. 

[00 56] COtMlclO. 7®tB*l3871 17a, 

1 1 7b«-f yf-yyxzmim&WMi 1 i£# 
Wtillfa-f y f-^yx«i«4 Igcoictl. ; i 
Si. 

[ 0 0 5 7 ] ifc , SI «®»SS 1 1 1 t&trnWM. 
X'tomt&Ztl,z£'Otom>(01'-4® ( l«r»< ) <0 
EfflrtT '4 

[00 58] ;<0$ttflffii£7-r/b7llS2. S3<0f3 

^®s 112 . 113 ztom?mm&m%7 < ^ 
7 1 RttlcIMfffctttt tut i fe<0T'i> i . 

[0 0 5 9] i«05Wt«fflll[7-f;^e*V'-C. 

7&rA7j387 116a, 116b £78itii:>j387 t L 
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1 0 

T. ¥»aj*iSHPl 1 7 a, 1 1 7 btT»A*«fk 

UTttSUfcS^fcH«eHff*1Mfe^»tifcOk* 
i. 

[ 0060 ] &fc. *?tttasn6(c£ivctisiatt 
^msi i im£to$iucrf. m i mmm 1 1 1 

«r4MB^st< j F«*esiw-iS2. S3 mm 

SI 1 2, 11 SSr^SLfcS^tRIttK+AaMJ-C^ 
«tfc*£liaMW*M ye-7>7<0B&4(g. mco 
mx'tom tzztizx VtomtW't yt'-yyxn l 
io ~4 s ( i m< ) co\ lewet- i i t a*?s z . 
[006 1 ] Sfee*IMa»tt6(CfcVvCli. A*. 
HJ^kfcTSttTJbifcASl. S2. S3<0ftS1Kff 
111, 112, 1 1 3Zt'<Xtom-f&Z tlZ£ o. 
7igA*387 116a, 116b. 7«tfi*387 1 1 7 
a, 1 1 7 bcTM yf-/yx$re*co(liciS^-ri)>i 
ttft'Si. 

[ 0062 ] (£ko$jb7 ) 0 1 1 uxftwcommco 

SS7e*i»tiWttSffi»7 ^b7<D±®0-CS>9. 1 
3 0 14ES36R. 13 111*1 7>*3^«S ( 07£ilT' 
20 H/Crtfgfcfr) . 131a. 1 3 1 bliSSS, 13 211 
S2 mmmm (PMtsRW) . 132 a, 

1 3 2blitl^, 1 3 3llS3c0tS^mS (07^,18 
XfflA,t£&to) . 13 3a, 133 btimS*§, 1 3 4 
datums. 1 3 511ESfi£&*ff <0 ■MIRTH 
AJZtoto) . 13 6a, 136b liWA^Sf, 1 3 
6 cll^PFffHJ*«T, 1 3 7t±7r-S{01S*>fe& 
138a, 138M17-7387 

X'foZ. 

[ 0063 ] Em*« 1 3 o±t*3wc . & i mm 
30 m 1 3 1 1 *<7OffiB£Miffo0mn les 2 . s 3 0 $ 
Bms i32. 133 srieBL. tubco snesss 
msi 3 4 ^SifeZSflSlfES 1 3 5tfc^T. SI 
WSSSfii 1 3 1 StlSl'tiSSffi 

J§13 1 a, 1 3 1 4 

tZ^yy-iS (07lt^) «07^A*3871 36a. 
13 6bl,zZti?il®miX^Z. ttz. S2. S3 <Z> 
®mm 1 3 2. 1 3 3tf)-}r<7)1t©gl 3 2b, 13 
3 b fry*'— M 7 < )V 9 1 3 imwmmtt-ft LX 

77Sffl^71 36ceSSL.T^i. 1 *S 2 , s 

40 3 13 2a, 1 3 3 a{lA‘.y 

7-xW7-7^71 3 8afcSSL-T^i. 

-f 1 3 7 WMiJB&Wtl'^ X-ycZT 

-73871 3 8btC*g^fC^i. 

[0 064] C<0j:3C=1WffiW«S13 5e?^- 
§L7'in'fl37Zmffit&Zi:l,Zj; r ). 5/-I7 4 
1 3 7c0^SMff.<0$-g-5r*®eigH-C’S . *S£ 

J:Ot>$fee0fa«O7 

i * 21 7i5?14RffiiS 7 7 <1S 2 . S 
50 3ots5^msi i 2 .li 




7 < iv 9 1 t vx-hh. 

[00 6 5] ZblZ*mfacr>BB7lZt5^ZI,mUDB 
IBtCl 3 1 *<WW2'«HWLTV'4**. 

■c^wticktcio. mmnAw-yvwi- 

4fp ( 1 £|Sfc< ) 7)$WC4 7tf-:7y7£lS£-f4 
Cfctf •£'#•?>„ 

[00 66] ZUzttz, Z.9M&N8MC7 
6t<mMfl3 6 a, 136b5:TOa J7l3®4" 
fc UT . 13 6c t L 

4. 

[0067] 

[*SM8tl*] Ja±*JHHt:J:4i:. 

y tr - y yzuM&nmilrti 

^;^Sr#4ifc* J T#, JSMUIESfceT? 

•y 4. 

[0®7)®Iji^lKBJ]] 

[11 ] *ft^£it«>XglB 1 fcfc{t45¥ttflffi$:7 < 
;i^7<7)±ffil 

[ 1 2 ] i i (c^wtt«iB»7 * ^ mrnmm 20 

hi 

[03 ] *3Wtf5SIJI«»JIS2fcJ3»t43Wt#ffl«7 4 
ll-ycnlMM 

[04 ] 03fcjjrf5W£Hfflifc7 -f ;U?«9^SI&Jfc*c±ffi 

1 

[05 ] *%tycommco&m3i,ztei,i-&w&%w<&7 4 
il-?<D±MW\ 

[06 3 05fc5r73ll4ftBSi&7 4)l?<?>®mSCli%1i&i 

ill 

[07] 05[Cjfif5itt*HjS7-f^3’^l<7)ftt^m 30 

44MBms®«**fli«-*t t a offlaasa 

ttfflUl 

[is] itwmmmmmuziitfmmmik? 4 

;b7cT)±®0 

[09 ] 5 fcfc[t4 5¥tt^®iS 7 •< 

;U7O±ffi0 

[01 0] *JKB«KEtlO»a6(c*Jtt4»tt«ffl»7 
-f ;67O±ffi0 

[011] *fKB^6Sfc«»ffl7KiJ»t4»tt*H»7 

-f/W77)±®0 40 

[012] aaw)3HKifiitt7 

[»**>iiwn 

10 E®S$ 

11 mi <o®^sa 

1 1 a 

1 1 b aaa 

1 2 m 2 co®je®@ 

1 3 m 3 c 7 )®ij«a 

14 Ritt§®a 

1 5 smssism® 50 
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1 2 

16a 

16b 

17 waai*** 

is 7-7383=- 

30 smss 

31 mi 

3 1a Utlitli 

3 1 b «a& 

32 m 2<rmm& 

33 m 3 <o«^ts 

34 saturna 

3 5 HlfiSStSW® 

3 6a 

3 6b TaA*J» 

3 7 ^PW&ajMHP 

3 8 7-7383= 

4 0 EttS® 

4 1 EmffiStwttffi 
4 2 7 4167 
4 3 mi<Ot®®ltffi 
43 a m 1 comBWfa 

44 m2c7)®igmfii 

45 m3cof§jCT® 

46 sstaaa 

4 7a IBIStH 
4 7b 

4 8a TOA^S? 

4 8b TOA^ffii 1 
48c 

4 9a 7-7383= 

4 9b 7-7383" 

4 9c 7-7383" 

5 0 ^IPM© 

90 mmm 

91 mi7>®®ma 

92 m2<ots»m 

9 2a Iffiftt 

93 M 3 o«$«a 

9 3a ®SJg 
9 4 £Stfg1Ra 
9 5 

9 6a WA*383" 

9 6b TOA7)383" 

9 7 Wffiifc*|383" 

9 8a 7—7.3 gT- 
9 8b 7-7^ 

98c 7-738^ 

9 9 »f]«S 
100 E«S« 

10 1 mi 




( 8 ) 



102 &20WB1S 

10 2a 

103 m 3 <r>&mnfe 

10 3a 

104 £«?§«© 

1 0 5 EMMSIBWM 
106a flA^Si 1 

106 b toa^s 

107 T'^mm urn 

10 8a T— 

10 8b t-xs$e 
10 8c T-XigS 
i o 9 M-iim® 
i i o Ernsts 

111 mi nmzMfa 
Ilia lESitB 
111b Ittita 

112 m 2 cotBl&ltMi 

112a 

1 1 3 m3<r)m%w& 
113 a 

1 1 4 

1 1 5 

116a ¥»AflSS7 
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1 4 

116b TOfA*** 

117a WaiTjig^ 

117b 

118a T-XigE 
118b T-XJgS 
1 1 9 ftftKff 

130 E«S« 

131 g i 

13 1a ®®§ 

io i3ib 

132 m 2 < 7 )ffi%mm 

132a 

13 2b t^^ta 

133 m 3 cr>mmmm 

13 3a 

13 3b ®©g 

134 RIM® 

.135 zmffisirtE 

13 6a 
20' 136b 

136 c EElSrfcUlWS 
13 7 5 V-M.7 4 )V7 

13 8a T-XJgE 
13 8b 7-XSg? 



[ 01 ] 

W 1 E®StS 

It •% 

t2 mzDiRM&to 
n $ -? wits’ ir*®® 
/« jttPtt 
/5 

/&,/& 3FiUA»J*E 
/7 >5^ tt5binJl6E 
T-xjrftE 




[02] 




[04] 






» n m m iso <ns m m 



■frequency (MHj) 

[ 08 ] 

90 92 92a 9! 9. % 93 92a 

i i t t I / / 



) 
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[ 05 ] 




[ 07 ] 




[ 09 ] 



m m to 2 a tor io3 0,103 



[0123 
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*HStF«7f7*^nKl006#tfi BT®8 *TOf^XtfT*^HJU006#ffi KTISs 

F^-jM## ) 5J097 Mil AA14 BB02 BB11 CC02 







